Recently, Racine et al. published a paper in Tbe JoumdofHistocbemistry andcytocbemistry (1) in which a study was reported on the e f k t s ofdigitonin perfusion of the liver on the morphology and metabolic functions of hepatocytes. The metabolic aspects ofthe hepatocytes were studied by enzyme histochemistry, immunohistochemistry, and in situ hybridization. On the basis of these histochemical assays, it was concluded that digitoninpermeabilized hepatocytes retain many intracellular constituents.
ical methods are described (3) (4) (5) (6) .
The most important inadequacies in the methods described by Lillie (2) are as follows.
Aqueous incubation media cannot be used to demonstrate enzyme activity in unfiied or acetone-fked cryostat sections. Polyvinyl alcohol should be added to the incubation medium to retain enzymes in the sections by the principle of excluded volume [as originally developed by Altman and Chayen (7); for review, see 8; for an example of the effect of inclusion of polyvinyl alcohol in an incubation medium, see 91. Alternatively, a semipermeable membrane should be interposed between medium and section [as originally developed by McMillan (lo)] for exactly the same reason. Particularly when the activity is demonstrated of an enzyme that is localized in the cytoplasmic matrix, the larger part of the enzyme will diffuse out of the sections when aqueous media are used. Only the small fraction of the enzyme present in mitochondria, peroxisomes. and bound to the cytoskeleton will be retained (11).
To demonstrate activity of dehydrogenases with tetrazolium salt methods, exogenous electron carriers such as phenazine methosulfate or 1-methoxyphenazine methosulfate must be used to rapidly transfer electrons from NAD(P)H to the tetrazolium salt. The electron transfer in the absence of exogenous electron carriers takes place via endogenous electron transfer systems such as reductases and NAD(P)H dehydrogenases (12). These endogenous transfer systems are usually rate-limiting, and therefore not only their localization but also their activity is demonstrated instead of the activity of the dehydrogenase that one thinks to study.
The tetrazolium salt concentration that was used in the assays of Racine et al.
(1) was 0.6 mM. Rieder et al. (9) have already proven that this concentration is absolutely too low to localize dehydrogenase activity precisely. Only at a concentration of 5 mM is the local concentration of teuazolium salt high enough for accurate localization. It is now known that this is caused by competition b e m n the tetrazolium salt and oxygen for electrons gencrated by the dehydrogenase (13).
The incubation media of Racine et al. (1) lacked azide, which is neces-sary to channel all electrons from NAD(P)H to the tetrazolium salt by inhibiting flavoproteins and other endogenous electron carrier systems. Via these systems, electrons are lost to oxygen, particularly in mitochondria and the endoplasmic reticulum (14). Addition of 5 mM azide is sufficient to overcome this problem.
The authors used 10 mM NAD* as co-enzyme. This high concentration of co-enzyme acts entirely against a proper localization of dehydrogenase activity, because after reduction by the dehydrogenase it can easily diffuse out of the section before it is captured by an electron transport system, as has been proven by Andersen and Hoyer (15). In our opinion, the invalid media that were used by Racine et al.
(1) to demonstrate dehydrogenase activity do not allow any conclusions to be drawn on the effects of digitonin on the distribution pattem of the activity of dehydrogenases in the liver lobule. We regret that studies on such apparently iwalid methods can still be published in Tbe JoumdofHutocbemh&y and Cytocbemistty.
The activity of NADPH dehydrogenase was also demonstrated, and it was claimed that this enzyme is localized in the inner mitochondrial mem- 
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